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Description 

(00011 The irwersxxi relates to edeforrrtatfe tube. * 
(0002] fc to known ton US potent specificatcm Noa. 
31353599 and 5,014,779 to insert a corrugated tobe 
info toe wdtoore of an urxJerg/ound borehole and to 
expand the tube downhde into a atodar shape. 
(0003] US patent specBcation No. 5^66,012 do- to 
doses the expansion d a slotted pipe of which toe slots 
open up as a resuft of tie expansion so as to reduce tie 
radtol forces needed to expend tie pipe. 
(0004] Tbe use slotted or corrugated r^ 
re»toB<fcao^ajTtage toat the expanded pipes have a w 
Krrattd mechanical strength. 
(00053 Irtamaflonal patent apr*ealon.pubBeataiNa 
\MO 96/00626 dedoses the expansion of an unctoOad 
cytndncaJ pipe by means of an expansion rnandrd. 
[0006] A da ja* antao e dt» latter ex pand » 
is t«t torcee to expand tie tape ere relatively high and 
that tie p^ contacts as a resuft of the expansion proc- 
ess. 

[0007] tisenctjeddthepresentirwer^toafle^ 
Xto toe dtarfvantagee of toe kno*n techniques and to a 
provide a icbust and detorrnabJe tube which can be 
expanded or otherwise deformed by using a relatively 
low deto rm aton force, 

SunroarvrtttielnveriDon 30 

(0008J 7hec*torTnabletii*accc*di^ 

thereto comprisee a seal vitiidi is at least par^ tormed 

by a nuntoer d tobutee, wherein at least onetobutoisat 

leestperty deformed in reeponse to deformation d the * 

tuba. 

[0008) The deformed rreyimcive 
change of the tubular shape d toe ttoutoe, which 
reouUee prtodpety bendmg forces which are cignfr 
cantty tower than the tension forces that are recsiredto 40 
expend a tubutar cylindrical pipe. 
[0010] ft iray be required to c*rtato a tot>e wWch can 
be deformed easily in an axial or in a radial oVectfonor 
in bdh ejections. AracSafty detoma^lubeieueeeit 
thetubeaiforexan^tobeiA^asanolano^o^s <* 
productotobtogwhkAistobelrxmted 
narrow and irregularly shaped underground w o a o o ra . 
An axtafy detormaWe tube is useU 9 the tube Is a pro- 
duct Irier or tobirxj.ew^ 

wreefttotostofted In a contacting reserve* where tiere so 
is a rtekof bucttng d the wet tubular* as a resuft oft* 
compaction proc ess. 

[0011] teradatyoafoma^tubeisre^M 
ferred that the we* d toe tube is at least reformed 
by a series of axial tubules which each sxtand in e dree- « 
eon substanfaJfy paraflel to a tongoudnaJ axis d the 
tube such that upon a radat defoir m t i ondtietobethe 
ajoai tubdes are at least party deformed. 



[0012] tf an aaafly detxmabte tobe is required ft is 

preferred toal the wet d toe ii» is at least party 

formed by a series of toroidal tobuJes wrwjh extend toe 

6Ubs*»*a*ydroutocSrectx^ 

d the tabe such toat upon and ddbrmefion d the tube 

toe toroidal tubules are at least party tknenedordher- 

wise deformed. 

[0013] V a tube is required which isbotoexiaJy and 
redely deforrrvabte. ft is preferred that the wal d the 
Mm is at least party formed by one or more hefted 
tubules which extend in a substartialy heBcal drecton 
e4h rasped to a torxjftudnd axis d toe si* such toat 
upcflctetormatkxidtwi^ined* 
anted at an angle retatve to e brxj^rx* dredion of 
each d toe fieacd tubules, at toast or» d too rteficd 
tobuks is deformed. 

[0014] TT*tubuteemeybemeAdairwtst.p^ 

rubber or other material and may be welded brazed. 

bonded or otherwise secured to ac|acent tubut«e or 

otoer parted too wafldtoe tube. 

[0015] The tubdes may before expansion have a 

folded. cysnofM eft^ptK^ 

asaresuttdtheexpar^bevxitol^ 

en eapfcal. cyfindrical or prismatfo shape. 

[0016] Suitably, the tubules contain at the outer 

penphery d toe tobe openings or weak sods which 

open up es a resuft of the detennation process such that 

one or more ftokte are squeezed from the interior d toe 

tubules into the space surrourxfng the lube. 

(0017) in that case toe fluids that are squeezed from 

the rterior d toe tubules may contain one or more 

cherried* such as a cherried tastnent fluid or conv 

ponents d a Squid cement slurry or uxnpcnents d a 

curing agent which co r rt xxiorits ere only nixed when 

or after toey have been squeezed out d the tubules. 

fti^di^^dtr^dmwkxai 

[0018] Ty»touttrtbbdeeatt\nnixBdctaB 
and by way d eownplB wito reference to to© accorrpa- 
nying drawings, in which 

Fig. 1 is a cross-aoal 6ectk*ial view d a tube both 
before end after expansion, which tube has a waft 
that is rnade d a series d axial tubules which are 
cyftrxtocat before expenstan and, eHptfceJ after 

fio. 2 is a cross-axial sectional view datubeboto 
before and after expansion, which tube has e waft 
that comprtses a series of extai tutxJes which ere 
prsmatic before expansion and efpbcaJ after 

Ra'a^cross^exids 

before and after expansion, which tube has a waft 
that is made d a series d axial tubules which are 
tfpfeaj boto before and after expenstan; 
Rg. 4 is a cross-ajoal sectional view d a tube 
before expansion where the wat d toe tube com- 



3 



EP0 852 305A1 



4 



prises a series of ana* tutxies and tie lube is 

folded into e substantially Itat shape before K is 

- 1 1 ■* — • - Hint 
ur n oooo ano nptruw. 

Fig. 5 is a tonp^JtfnaJ sedionei view of 4 tube 
whkh comprises a wal that is made of a series of s 
toroidal tubules; 

Fig, 6 is an eriarged dotal showing the cyfaxttcaJ 
shape of three of tie toroidal tubules that am enor- 
dadnRQ.5; 

Fig, 7 Is e kwgftuoinBJ sectional view of tie tube of jo 
Fig. 5 after axial compression of the tube; 
Fio. 8 is an enlarged dotal showing tie eljptcaJ 
shape of tree of tw toroidal tubules that are endr* 
dad In Rg, 7; 

Fig, 0 is a cross-axial sectional view ol a racSaty is 
expandable tobe comprising six aaoat or heKcaJ 
lubules both before and after expajision of the tube; 
Fig. 10 la a crosMxta) sectional view of an unex- 
peridedtube of which M wal cornprisese series cf 
folded tubule* whkhunWd into a cyWricaf shape to 
durtrigt^rxoceesofen^anolngihetube; 
Fig. 11 to a cnoes-esa) secfionaJ view of another 
unexpended tube conflgurato w hore the wat com- 
prises a series of folded tubes which untold foto a 
cyflndricai chape during the process of expending » 
tie tube; end 

Fig. 12 r* a ctoss-aooeJ sectional view of an unex- 
pended tube which folds open during the e*3anston 
process and wWch oornprises a tAxjte wbfch eds 
asarjlastx;rwigeafidwhkh* *> 
of tie ©mansion process. 

109191 Referring now to Fig.1 there is shown a tube 1 » 
In a cytndrfceJ weabor e or otwr cavfty 2, which tube 1 
has a wel that is made up of a series of axtaJ tixies 3 
which are substantafly cyfindricaJ before expansion of 
the tube 1 and effipucai after expansion of the tube 1 to 
an enlarged diameter, as lajstated by reference <o 
numeral 3B. 

[0020) The tube 1 can be expended by tn expansion 
mandrel (not shown) or by increasing tie hydraulic 
pressure in tie interior 4 of the atol. Asa result of the 
expansion process t* tubules 3 are subject to a bend- * 
fog process so that retattvely tow forces art required. 
10021) V the tobutee 3 are made of steel or another 
metal twni Is preferred tad the tubules 3 are sintered, 
welded or brazed together along the length of tie areas 
5 where tie tobuk* 3 touch each other so 
{0002] »t>ok4xie«3r^anirnpermeaUewaJand 
tha tube 1 « uwd terrporirity in tie cavity 2. tor exanv 
pie to provide a temporary seat, then ** tube 1 can be 
racfiafly contracted again by rjurnptog a Mgh pressure 
fUd into the interiors 6 of tie tubules 3. which wfl as 
induce the flattened tubutes 3B to resurrw their tLtoular 
shape, so that the tube 1 raotal sririntoendcanbeeas- 
fly removed from the cavity 2. 



10023] I tie tube lis to be used permanently in tie 
c^2\lorex3m^»thetuber«tobeusedasawea 
casing, then at least some of twUautae 3 msybeOed 
w4h lojuid oornponertt of a cement dun^ or otfier cur- 
fog agent such as a eSicone get and tie outer wan of 
tiesetixsesrnay contain openings 7. or weak spots 
wracherecpenedasaresuttoflheexp 
via which said iquld components are sopeezed Into the 
sunouncfing annular space 4 suncunrJng fce expanded 
kibe 1 and the iquid components met up and cure to a 
hardened cement sfloone or other cured seaHng conv 

(D024) Fig. 2 lustrates an aftsmabve entxxlment of 
tie deforrnabie tube acconjng to tie invenfioa His 
tube 0 is also raosaOy deforrnabie and oornprises 4 
series of tubules 10 which are prismatic before expan- 
sion and etBptceJ after ©peneJcn 44 aWrrtedbyiafar- 
ance numeral 106. 

{0025] The ktxies 10 are ■rranged cubstanfia&y per- 
east to the tongHudfcai axis 11 4t tie centre of tie lube 
9. The lubules 10 am made of steel or another metal 
end are connected to each other by tongraxMweaJeoV 
brazed or sintered bonds 1 1. 
[0024] Rg, 3 shows yet another entMXimert of the 
oetorrrabte tube according to the Irwerttort to which the 
tube 12 is racSaty deforrnabie and comprises a series of 
tubutes 13 which are eSpecal before and which have an 
eepbeet aanost flattened shape eJter rarJW expenston 
of the tube 12. 

{0027] hthis enrfoodfoient the tubules 13 deformfrom 
a first eBfotfoaJ shape, frustrated by reference numeral 
13A in which the targest width of tie eMpHcaf tubules 
13A has a rectal oriertaaon Mo a second efipboat 
shape, isustratsd by retarericenumenrf13Bfowr»chtie 
largest width of the eUpaceJ tobutes 13A rtaaatangerv 
ttat ortartiaaon. 

pom 7 Referring now to fV 4 there is shown a 
*«ormab»a*We n which comprises a eeries of axial 
tubutoe I5.\vherein two pate of tubules at opposite 
sides of tie tube 14 are tttarconnectod by ptosbc 
tmg*s 14, These plastic hinges 16 alow the tube 14 to 
be stored and transported in a fattened shape e.g, 
around a reeling drum f/wt shown). 
[0029] When tie tube 14 is twn unreeled torn the 
reeang drum 4 can be brought into a cylndical shape 
by a guide tunnel (not shown). I tie tube 14 la to be 
used Inside a wet or Inside another tubular twcytndri* 
cat tube 14 is tien reeled hto tie weflbore or tw interior 
of tw> other tubular and expanded tor ex4rrs^twcump- 
fogehlgh pressure fiid Into the Interior 17 of the tube 
14. 

10030} The rttia»y flattened tube corfiguraion shown 
in Fig. 4 aflows an easy storage and tansport of tie 
tube 14. eg. on a smal oTameter reetng drum, ourlrig 
tie nwjiufacturing stage and during transport irom the 
rw*4ac*jringsrtetotrwsttewrw^ 
used. 

P031] RguresS, 6.7and8showf yetanc^errt)0d- 
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iment of the deformable U» accord no to the invention 
in which the Idbute 18A. B have a IcroidaJ shape in 
order to mate tie tobe 19 axiaty deformable. 
[0032] ThetU)d19«howninl^5canbaaprtxic- 
tion in* h a compacting ci or gas bearing formation, 
where at shown In data! in flg. 6 the toroidal tubules 
ISA have a subEfeflbaly cyWHcal shapa In the config- 
uration shown in Rq. 7 tie lube 19 has asaly con- 
tracted so that &s length is 18% shorter than its original 
length shown in Rg. & 

[0033] As a resut of to axlaJ contraction of fie S^ 
19metutXJ^188shownlnr^7r^b«wo^*3fmed 
Into an effpticaJ shape, as is shown in more detaatofiD. 
6. 

[0034] Referring now to Rg. 9 fiere is shown a li* 
20wMchisexpsrx3sdwiSwisweapor»21 or other cev- 

[0035] The tube 20 haa a wan that corrprtsae six 
tubules 23. 24. 25. 26. 27 and 28 which extend in an 
ax* or heficaJ conftjuration reta^tothe longftuSnal 
axle 29 of the fcbe 20. 

[0038] Adjacent tixies 23. 24. 25. 26. 27 and 28 are 
interconriected along their lengti by elongate welds 32. 
Plastic hinges 22 are located h fie wafis of the tubules 
23-28 at bofi sides of each weld 32. 
[0037] The unexpended tube 20 is shown at fie cen- 
tra of the drawing. The six unexpended tubules 23-28 
each have Ihe form of a pie sector and only a rrsnorgap 
30 Is present between adjacent tubules 23-28. To 
expend the tube 20 s pressurized fluid is pumped into 
the gaps 30 which wB induce the tube 20 to expand until 
the wafis of the tubules 23-28 are stretched andtor the 
outer weds of the tubules 23B-288 are pressed against 
the watlaore 21. 

I0Q38] The volume c f oe n t tube con fi g u r ati on shown 
In Rg. 9 b attractive I fie tube 20 Is to be Inserted Mo 
theweeoore 21 via a narrow excess, such as a smafl 
dimeter production ejbing. Furtwrnort the internal 
volume of the unexpended tubuJes 23-28 is retaovery 
large whereas the internal volume of fie expanded 
tutxies 238*288 is relatively smafl so fiat M the wafis at 
the outer ci r cum fe rence of the tubules 23-28 are perfo- 
rated or become during expansion otierv/ise fluid per- 
meable a relatively large volume of Hud* is squeezed 
from the Werior of the tubules 23-28 irto the surround- 
ing annutue endtor formation. 
[0039] tntraiway artfalh^la/ye vokxrwofa seeing 
agent andtor treafrnent fluid can be Injected into the 
annul us surrounding the tube 20 andtor the formation 
81 surroundmg the wefcore 21. 
[0D«0] The externaBy permeable Wbe 20 is very ait- 
able to inject featment fluids into a* underground for- 
mation 31 wrtcfi comprises along the length of me 
weabore 21 layers of varying permeabtty If the outer 
wafts ol the tubules 23-28 have a sigj*k^lov^fsid 
perrneabSty than fie surrourxfing formation 27, then, 
as soon as fie outer waB of the tubules 22B-268 b 
pressed against the wenbore 21. e relatively constant 



flux of featment fluid w3 be squeezed into f» various 
surrouncfrig formation tayers so that fie risk of injection 
of featment fUd maWy into the permea«e torrnstion 
layof» and by-passing d U*s porrneoWe layer* fe nw*- 

5 mixed. 

{0041] rft* tube 20 is used asetraaimeni fluid Injec- 
tion tod fien the outer wafc of the tobutos 23-28 may 
be made of a permeable rubber andtor a fabric and fie 
rrm waBs of the tubules 23-28 which face t» interior 
ftf 30 of fie tube 30 may be made of OTlrrp^^ 

ber. After Injection of fie teatmerf aids the pressure h 
fie Werior 30 of the lube 20 may be reduced so fiat tie 
tobe 20 racfaOy contacts end can be removed from fie 



rs [0042] ln€teaddaIowingth«UM20tocortraaifter 
nude have been injected into fie tarnation fie tube 20 
may be aBowed to harden In the expert position 
against the wdfoore 21 by foyregnefr g the fabric or 
ofwmatertaJwah a stowty curing epoxy orotherptastic 

jo composaloasothilthssdUMaa^ 
asaweilner. 

£0O43| TheU>e2Dejidtiietibeoorr*juratiorosfi^ 
in Rgs. 1-4 may also have walls mat are made of a sieve 
material. In txai case the lube may be expanded by an 
a expansion cone or by a balloon tftat is Inflated in fie 
interior of the tube. 

[0044] Since fie sieve material fiat then forms fie 
wafts of tubules Is maWy bent and not or hartfy 
stretched the sieva opening size wi remain fairly con- 
x stent during the expara^prow6s.lM expanded foba 
of sieve material then serves aa s titer that prevents 
sand and other soM materials to enter fie w e ft ore 21. 
(0045] The ra<^expanda«e tube 20 and trie ofier 
redely expendable tube configurations shown in Figs. 

of a nuid tnrpermaable material, such as steel which 
only deforms if the pressure in the iraarior 30 of tittle* 
exceeds a pnveet level in that case the tube may be 
instated aa a production tubing which serves as a 

to oowrMebtow-out preventer which expends and seate 
of fie annufos surrounding the production tubing B a 
blowout oocura. The raolafly expandable tuba configu- 
ration shown in 9 can also be used as a drflst^ 
In that case driSngmudic pumped trough the interior 

45 of the tUbUes 23A-28A during driSng. AX theendofa 
drift* cycle Wf/i pressure fluid is Injected tie Wft- 
nor 30 of the tube 20 so fiat fie tube 20 Is expensed 
against the borehole wal 21 and forms a finfogoffw 
weffoore and the d* bit and oownhoie motor assembly 

50 ie puled to Me surface by s wirefine or coiled **** 
passing through the interior 30 of tie tube 20 and also 
serves as en expansion cone. 
(0046] M only minor expansion of tie tube tm required 
fien the wail of fie tube may be provided wfth only one 

55 orafowaxfalorriefcrftubutos. 

|D047] • the wait of fie %t* 20 or fxt other retfaJy 
expendable cortfigurations are made of a rubber or 
ofier etasticafty ddormable material trien the expanded 
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tuba may servo as a high expan si on pa/Mat or bridge 

[0048] awabeuvter6toodlhalit)OtixiOBfiroori> 
anted to an anal (fraction a racially detonretolehjbewl 
bacttaincd.lth>tubUw«r»cyient^ina ci i Ctf T rfe ferh 
tfal oVacoon aa shown to Rgs. S8 then an axiafly 
cfetormabie tube wflbe obtrinod 
(0049) V the tubules are oriented in a he6caJ cSrecOon 
the lube wfl be dcfonnabta both in axial and racial 
otocflona and the pitch angle of ma haicat configura- 
tion of tie fcixiee wB then toftoance Ihe degree In 
which the tube is axiafly or raefafly detormabto. 
[9060] F3o^10thoMacort1ouniaonwhan»a1ube40 
cornpnsaa a waff tat consists of a series of axial ttda- 
bteeJaJes4l. 

E0061) I the lubutos 41 are made of steal then toey 
are totenxnnected tide by aVJa along their length by 
axW watts 42. Each tobuto 41 comprises at tie outor 
csc u ii fcae n ce of the tobe 40 a sinoje ptastic hinge 43 
and at tie Inner drcurraorence of tie tuba 40 a set of 
four plastic hinges 44, 45, 46 and 47. Each of twee 
pftaete hinges 43-47 is fanned by machvino an axial 
groove in the inner and/or outer surface of toewalofthe 
tubule 41. 

[0062] The set of tour plastic hinges 44-47 defines a 
wafl segment where tw tubules 41 can be totted 
inwanfly to form a U- or otta-shaped recess 48 tut 
faces the interior 49 of the tube 40. 
100631 ThetiA>fl40isexpano^bypurTixngapre&su- 
riaad fluid Into the interiors 50 of the tubulas 41 which 
causes the tubules to unfbU by NngsTg about ttto plastic 

hingaa 43-47 so tut the tubules 41 each obtain a cyan- 

* « - ■ « ■ «■■ § • i - * 
oncai snape uioi uumi;. 

10054] AsarasuftoftwuntoldbigofthetiixJea4lthe 
tube 40 obtains a larger external and Internal dameter. 
(00651 Hg. 11 shows another tube 51 wtich com- 
prises a waff that consists of a series of axial fctiable 
tubules 52. 

10066] ft the tubules S2 are made Of steel then they 
are ir aa rconnectad side by side along their length by 
axiaf welds 53. Each tubule 52 comprises botfi at the 
<x^ar<tth«rY^u<ujia«wiceo<thatijbe51 asetof 
tour ptastic hinges 54 that are formed by rnachWng 
axial grooves in the inner ancVbr outer surface of Ihe 
waff of each tubule S2. 

{0057) Eacns«<crftourp4RaOcNrx)«»54cJefr>e6awrf 
segment where the tubulas 52 can be fatott inwardly to 
form a U- or cfclta-chaped recess 55 twt feces either 
t>a exterior 56 or too intarior 57 of toe tube 51 . 
[00581 ThetubeSI to expended by pixrxjxng a pressu- 
rized fluid into toe interiors 58 of Ihe tubules 51 which 
causes the tubules 52 to untold by hinging about the 
plastic hinges 54 so ttat the tubuteeeacJioMstoaeyflr* 
dricaJ shape (not shown). 

[0069] a result of the unfolding ol toe totxies the 
tube 51 obtains a larger external and Nemalcfamater. 
(0060] Rq. 12 shews a toktette tube 60 wrich com- 
prises at its lower side a single plastic hinge that is 



tanned by an axial stole 61 and at te upper cida a set 
of tour ptasbc hmges 62 thai are termed by inserting 
axial grooves in tie outer or inner surface of tie waff of 
tie tube 60l 

5 [0061] The four plastic hinges 62 def ine a delta- 
shaped recess 63 at the upper sloe rf 
tie tube is In es totted shape. 
{0062) The lube 60 is unfolded by pumpinQ a pressu- 
rized fluid into tie interior 64 of tie tube 60. This causes 

to tie tube to untold In tie cSrecteo of tie anowsmtothe 
cyanotics! shape which Is lausbaledbytrwbrotan Ines 
60A The totUe 81 tien acts as a plastic range and 
obtains as a result of tie unfbkftng of tie tobe 60 tie 
alpaca! shape which Is RustratadtaybrotainesOIA. 

rs (00633 Thetubute61ismadeofaplasa^o>a^ 
atxe rrtfUriet audi as a tormabe rtgbsavgth tow- 
asoy or dual phase steel grade, wfach also provides 
flexfcff>ytotieitoe61 toiKui te or ^ drecacn ctor- 
ng tie unfcxcfng procedurav After tie untotfng proce- 

to c^eacuringagertrrar/bepurrpe^ 

of the ei*Xfcai tubule 61A to reWorce tie totUe 61* 
The intarior 65 of the tubule 61 may oomjxise electncoJ 
anoVbr hydrauic condufts tor tomisskxi of electric 
anoVbr hydrauic power andtar agnate along toe length 

ts of the tube. 

(0064] The arnbooanents of tie claimable tube 
shown in tie drawings provide a tube which can be 
deformed easfty and wfach can be reeled on a reelng 
drum. The stoe can be unreeled from the drum and 

so nectaduTtoaniJrxJergrtxxidba 

which the tube* to be used The lube is subseouenOy 
deformed ire^ttrc borehole woe^ 
ing tie tubutar shape of one or more tutxiesH the waff 
of the tube. The defor mati on may tovolve nattering, 

5S ur*ok^orc<herc^tormatwdtr^ 

Claims 

1. A detorrnotSe tube having a wafl which is at least 
40 partly formed by a nurnber of tubules, whereto at 

least one tubule is at least partly detormed in 
response to detormatxxi of tie tube. 

2. The cteforrnatte tube of claim 1. wherein tie waff of 
45 tie tube is at toast party formed by asanas of axial 

tubules which each extend to a drection subetan- 
tally paraleJ to a tongkjrJnat axis of tie tube such 
tauponaraottcalbrmalonrf 
tubules are at least party oeformed. 

60 

3. Thedeformabla tube of daim l.whereeithewalof 
toe tube is at least partly formed by e series of toroi- 
dal tubules which extend in a substantia^ circular 
oVecton around a lorxjrtoolnal axis of t» tube such 

83 that ipon axiaJ defof meton of toe tube the toroidal 
tubules are at least party oetormed. 

4. ThBdetorrnaWe tube of daim 1. wherein thewalc* 
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the tUbe m at test partly formed by one or more 
heecal tubules wticherterxTii a su^ 
cat (firecfion wtto respect to a tongferfnal *»* <* 
me tube such tnt upon detonmafion of the ate to a 
direction which « oriented at an angle retalwe to a $ 
bngtofnal cSrecfion of each ol to hefical tobies, 
at least one ol tie heficat tubules la at toast party 
deformed. 

& Theofeformabte tube ofdeJml. wherein the we* of to 
the tobe is at least party formed by a rurfcer of 
substartiafiy paralet tubules which are arranged 
stoe by side and are connected to each ctor. 

ft. The oeformable tube of datm 5, wherein to it 
aiaa«sfen^ofn^andthesdesdar^wof 
m&ctnUximtitmtarie** touch each other and 
are sMered wetted. apotwelo^bra2ed.boriJBd. 
or c*erwtse secured to each other. 

JO 

7. The dcforrnebto ate of daim 5, wherein the 
tubules are meda of a ptasfic or dastomeric mats- 
Hal or a fabric and f>e sides of ee|acent lutxiea 
tubstsreiety touch each other end are bonded to 
each otter. 25 

8. The detormable tube of dmxn 1, wherein before 
dafofmafion of re tube the tubules have a substan- 
tiafy cyMricaJ shape and deform into a subsfan- 
tiafly tfpecai or flattened shape in response to x 
deformation of the tube 

9. The oetormabte tube of dawn 1. whoren before 
detorrriationcrft)etL^thetubu^riM 

My prismatic shape and deform into s eubctan- x 
tfafy flattened shape In reeponse to dotormatfon of 
the tobe. 

10. The detormette tube of daJm t. wherein the 
tutUee contain at the outer periphery of the ate «o 
operant* or weak spots which open up as a resut 

of toe deformation process such that one or more 
flutts ere squeezed from the interior of the tubules 
into to space sumxndng the lube. 

45 

11. The deforrnabte tube of datoi 10, wherein the iMds 
mat are squeezed torn the Interior of to tubules 
contain one or more chemicals, such as compo- 
nents of a iqutf cement stony cornpone** of a 
a*irto,a^ or a chemical *e^ » 
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Fig.9. 
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Fig.10. 
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